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Rationale.--Failure in arithmetic has long been one of the
principal causes of non—promotion in the elementary school, and arithmetic
has probably caused more unhappiness among elementary-school children than
any other subject.
It is not often realized just how important arithmetic is. It is
probably the most practical subject in all school work. Men and women in
every line of work need a knowledge of arithmetic. It is the key to many
ordinary problems of daily life.
A student cannot go ahead with the study of mathematics unless he
has a good understanding of arithmetic. All the higher branches of
mathematics, such as algebra, geometry, and trigonometry, depend on a
knowledge of arithmetic.
Arithmetic is an integral part of the life of the young child.
He uses it almost constantly in his everyday activities; his conversation
is filled with statements and questions which reveal his interest in the
quantitative aspects of his environment; and when he comes to school he
is eager to know where things are, how many, and how big. If it is
taught properly, if it is planned so that the pupil has a chance to succeed,
if the first arithmetical activities are related to experiences of the




While children have already developed maw number concepts when
they enter school, there is a wide variation among them in their ability
to deal with these concepts. An alert teacher reco~iizes the needs of
children who have had limited experiences and attempts to help them.
The history of arithmetic education in America may be divided
into four periods. The Colonial period extended from the beginning of
colonial settlements to 1821. It was a period in which arithmetic was
increasingly used by practical businessmen and one during which arithmetic
came gradually into the public schools. It represents a period of slow
but continuous expansion of the arithmetic processes being taught, until
by the end of the period many processes had appeared in the textbooks and
in the schoolroom that had no counterpart in the business world outside.
The second period, beginning about 1821 and extending to about
1890, has been recognized as the period of Pestalozzi’s influence. During
this period the problem work was modified, the rules in processes were
omitted and attempts were made to inductive method of approach. The total
result was a systematization of the subject that lent itself much more
fully to the disciplinary values which it was supposed to promote.
The period from 1890 to 1911 has been designated as the Reflective
period. It is the period during which Herbart and William James began to
influence pedagogical thinking. Disciplinary values were questioned.
Attention was again turned toward practical values.
The present period began in 1911, for it was in that year that a
new force, the survey of usage, began to operate. The studies on usage
were reported in statistical form rather than as mere argument and thus
became a powerful force in influencing practice. Processes having little
or no practical values were definitely listed for non—frill treatment.
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The functional vie~.rpoint was more strongly urged. The idea that, with a
simplified program, results in arithmetic should be much better, approach
ing perfect scores in the useful processes.’
Today there are three important theories of instruction which
are usually considered in teaching arithmetic. These are the “drill,”
“incidental learning” and “meaning” theories. While these are not
actually theories of teaching, in the usual sense, instruction has been
influenced by them, and it is convenient to refer to them as theories.
The drill theory is the oldest of the three, and is most widely
used and applied. Its advocates that the facts and processes of arithmetic
are most easily learned by repetition--by saying and thinking the number
facts over and over, or by doing the demonstration and completely explain
ing each process. After such instruction, drill is used to assure mastery.
To avoid monotony, tests, games, work sheets, and “problems” are used. to
give practice in the facts and processes taught by drill. This theory
focuses attention on the discrete isolated phases of arithmetic.
The incidental-learning theory holds that arithmetic can be most
effectively taught if the instruction is undertaken only when a child has
a need for a fact or a process. The children are supplied with or
required to learn computations and processes only upon some problem which
arises in his life calls for the planned repetition which is considered
essential in drill theory. The content which is taught depends on the
occurance of numbers in the other activities of the children.
The meaning theory is characterized by the view that arithmetic
can be learned most effectively if children see sense in what they do,
1Guy M. Wilson, Teaching The New Arithmetic (New York: McGraw-
Hill Book Company, Inc., 1951), pp. 25—26.
L~.
and if arithmetic is taught as a. closely knit system of related concepts,
ideas, facts, and principles. Reliance is placed on the childrens ability
to discover for themselves the effective solutions and relationships, or
meanings, involved in number work. Much is made of the direction of
children toward learning particular processes through a planned seq.uence
of steps beginning with concretions and moving to abstractions, and
emphasis is placed on concrete experiences which arise in the classroom
or elsewhere in everyday life. The major effects of this theory are to
place emphasis on concept building, to stimulate recognition of the value
of relations and meanings in arithmetic, to increase the use of concrete
and semi—concrete materials of instruction, to stimulate attempts to
teach the number system rather than separate elements of arithmetic, and
to have children see reason and meaning in the work which they do in
arithmetic.
In view of the fact that the meaning theory is being increasingly
utilized by modern elementary school teachers, it is believed that a
study which utilized the objectives, philosophy, and methodolo~r of the
meaning theorists will be valuable in ascertaining the extent to which
a group of selected children in a specific teaching-learning situation
operate and perform effectively in the area of arithmetic instruction.
Evolution of the Problem.—- The first grade class of the Lyles
Elementary School, Cedartown, Georgia, is too large for one teacher.
Part of the pupils are being taught in the room with second grade pupils.
It is believed that the achievement of pupils in the multiple class
should be greater than it is at present. Moreover, there is some belief
that learning may be enhanced in a multiple-class situation as compared
with a single class situation. These facts provide the base for making
5
this study.
Contribution to Educational Knowledge.——It was hoped that this
study would: (1) partially enable the faculty and staff of the particular
school studied to evaluate the relative effectiveness of teaching arith
metic in a multiple class versus a single class teaching—learning
situation; (2) establish some basis for ascertaining the extent to which
use of the meaning theory approach improves the effectiveness of teaching
arithmetic; and, (3) contribute to the general literature on the teaching
of arithmetic.
Statement of the Problem.--The problem involved in this study was
to determine whether there was a significant difference in the academic
achievement in arithmetic and mental abilities of first grade pupils in a
multiple class situation as compared with the first grade pupils in a
single class situation.
Limitations of the Stu&y.——This study was limited to the extent
to which the data collected by tests of arithmetic achievement and mental
ability will reveal significant data from which may be deduced the relative
effects of attendance aM learning in a multiple and a single class
situation. No data were collected pertaining to variability of factors
such as pedagogy, educational qualification, and the like. Hence, the
study was limited to evidences which may be collected through the admin
istration of two tests.
Purposes of the Stu&y.——The purposes of this study were:
1. To determine the arithmetical achievement of first grade
• pupils in a single class situation.
2. To determine the arithmetical achievement of first grade
pupils in a multiple class situation.
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5. To determine the difference, if any, in the general mental
abilities of first grade pupils in a single class and first
grade pupils in a multiple class.
4. To discover if there were any statistically significant
relations between the mental abilities and arithmetic achieve-.
ment status of pupils in the two class situations.
Locale and Period of the Study.--This study was conducted at the
Lyles Elementary School located in Cédartown, Georgia. This is an
elementary school in Polk County, with an approximate enrollment of 260.
The school is serviced by eight teachers. This is a consolid8.ted. school
located in the western section of Polk County in Cedartown, Georgia. All
of the pupils are transported. The stu&y was conducted during the second
semester of the 1958—1959 school year.
Method of Research.--The Descriptive-Survey Method of research,
employing the specific technique of testing, was used to gather and
interpret the data.
Subjects and Materials.—-The subjects and materials used in this
study are described below:
A. Subjects: The subjects involved in this study were all of
the first grade pupils who attenaed the Lyles Elementary
School during the period of the study.
B. Materials: The following instruments were used to collect
the dab. for this study:
1. The SRA Test of Mental Abilities for ages 5—7
2. The SRA Achievement Test in Arithmetic. New Form A
Definition of Terms.--The terms pertinent to this study are
defined as follows:
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1. The term “Single Class” as used in this study refers to the
first grade pupils taught in the first grade classroom.
2. The term “Multiple Class” as used in this study refers to
the first grade pupils taught in the second grade classroom
with second grade pupils.
3. The term “Achievement” as used in this study refers to the
level of pupil accomplishment in the fundamentals of arithmetic
as measured by the SRA Achievement Test in Arithmetic. New
Form A.
4. The terni “Intelligence” as used in this study refers to the
level of mental maturity as measured by the SRA Primary Mental
Abilities Test for ages 5—7.
Operational Steps.—-The data necessary for development of this
study were collected, organized, analyzed, interpreted and presented by
following these steps:
1. Permission to conduct the study was requested from the proper
school officials.
2. Literature pertinent to this study was gathered, reviewed,
and summarized.
3. The two tests were administered to all subjects who partici
pated in the study.
4. The data from the two tests were assembled in appropriate
tables and figures, according to the nature and purpose of
this study-.
5. Findings, conclusions, implications, and recommendations
were derived from the analysis and interpretation of data.
Survey of Related Literature.——The literature pertinent to this
research will be reviewed under the following headings: (1) place of
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arithmetic in the curriculum of the primary grades, (2) aims or purposes
of arithmetic, (3) the course of study, or grade placement of topics, (4)
basic principle of learning arithmetic, and (5) evaluation.
Place of Arithmetic in the Curriculum of the Primary Grades.--Of
late, much has been said on both sides of the question, shall arithmetic
be taught in the primary grades? Opinions vary greatly; they range all
the way from the point of view that there should be a definitely scheduled
period for arithmetic with a rigidly prescribed and. formally presented
course for each grade, including the first, to the point-of-view that
supports the revolutionary suggestion that there be no specific arithmetic
1
program prior to the time when the pupil enters the seventh grade.
Buckingham and ?IacLatchy have reported a study which they made
of the number abilities of children when they enter grade one. They
found that ninety per cent of these children could. count as far as twenty-
five or thirty. This was rote counting, that is merely reciting the
number names. When objects were counted, again about ninety per cent
could go as far as ten while the average could count twenty objects.2
Another study, somewhat similar to the Buckingham-MacLatchy
study, but different in some respects, has been made by Woody. The Woody
tests were given to children when in the grade proceding that in which
formal instruction in arithmetic was to be introduced. A few of these
P. Benezet, “The Story of an Experiment.” Journal of the
National Education Association, 24: 241—244, November, 1935.
R. Buckingham and. Josephine MacLatchy, “The Number Abilities
of Children When they Enter Grade One.” National Society for the Study
of Education, Twenty-Ninth Yearbook. Blooming, Illinois: 1930, pp.
472 — 524.
9
pupils were in Grades one B and one A, and some of them were in grades
two B and two A. The test reciuired counting, telling time, fractions,
and addition.1
Woody summarizes by stating that “children possess much ability
in the elementary processes of arithmetic even before the time of begin—
ing formal instruction in the subject” and that “the knowledge possessed
by children is not limited to counting and adding simple combinations,
but includes elementary knowledge of fractions, United States money,
units of various types of measurement, and the understanding of the
processes demanded in simple verbal problem.”2
Many other investigations of the arithmetic abilities of children
in the primary grades have been made in this andother countries.
Polkinghorne studied 266 children in the kindergarten, first, and second
and third grades of the elementary school of the University of Chicago.
These children were probably somewhat better selected than those in the
average school but it was discovered that they knew a great deal more
about fractions than most persons would have believed.3
Bechmann. as cited in Morton, tested 465 German children, aged two
to six years, and found decided evidence of ability to count and some
acquaintance with the elements. Arithmetic should find its place in each
of the primary grades, including the first. The program of number
1Clifford Woody, “The Arithmetic Backgrounds of Young Children.”
Journal of Educational Research, XXIV: October, 1931, pp. 188—201.
~Ada R. Polkinghorne, “Young Children and Fractions.” Childhood
Education, XI: May, 1935, pp. 354—358.
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instruction should keep pace with the developing needs of the pupils..1
The arithmetic program of the modern elementary school has much
more than facility in computational skills as its goal. Broadly conceived
the arithmetic program has two major aspects. The social aspect and. the
mathematical aspect. Both have a place in the classroom as pointed out
by Buckingham.
The teacher who emphasizes the social aspects of arithmetic
does well. But, in the sense in which the term ishere used, he
is not teaching the meaning of a~rithmetic. He may, and indeed
he should, use a socially significant approach, but his teaching
of a given unit is not complete until the goal of mathematically
meaningful ideas has been reached. We must, therefore, do two
things. We must teach a~ithmetic as a social study, and, we must
teach it as mathematics.
The scope of the two aspects of the arithmetic program is stated
in the form of out comes by Brownell.
1. Computational skill:
a. Facility and accuracy in operations with whole numbers,
common fractions, decimals, and per cents.
2. Mathematical understandings:
a. Meaningful conceptions of quantity, of the number system
of whole numbers.
b. A meaningful vocabulary of the useful technical terms of
arithmetic which designate quantitative ideas and the
relationships between them.
3. Sensitiveness to number in social situations and the habit
of using numbers effectively in such situations.
a. Vocabulary of selected quantitative terms of common usage.
b. Awareness of the usefulness of qua~tity and number in
dealing with many aspects of life.-’
1Robert Lee Morton, Teaching Arithmetic in the Elementary School
(New York: Silver Eurdett Company, 1937), p. 57.
R. Buckinghain, Elementai~y Arithmetic: Its Meaning and Practice
(Boston: Ginn and Company, 1947), p. 744.
3Williain A. Bro’wnell, “The Evaluation of Learning in Arithmetic.”
Arithmetic in General Education, Sixteenth Yearbook (Washington, D.C.:
Natioual Council of Teachers of Mathematics, 1941), pp. 225—267.
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There seems to be considerable confusion in the minds of many
teachers on the question of the planning of the general elementary school
curriculum for the development of the whole child. At one extreme may be
some teachers who believe that modern education requires a planless curri
culum, with learning experiences eventuating from fortuitous interests.
At the other extreme may be another group of teachers who believe that
the curriculum should be laid out in great detail and with little or no
provision for needs and interests of the learner. Neither of these two
extremes is supported in theory or practice. Caswell and Foshay say “the
planless curriculum, as commonly described by those who oppose it, is
accepted by nobody. It is impossible to find proposals that planning
should be dispensed with entirely and the inclination of the moment
followed in the situation as it unfolds. It is equally impossible to find
proposals which support the drillmaster, expert—dominated curriculum de
veloped without regard to the interests and concern of children. These
extremes simply do not exist either in theory actually supported or in
practice which is accorded approval by competent students.”1
The curriculum pattern of the school affects the place of arith
metic in the total instructional program. In many schools the curriculum
is organized as compartmentalized subjects and little is done to bring
out interrelationships among the various fields of study.
Numerous studies have been made to determine how much arithmetic
is known by young children. A comprehensive survey of about eighty of
these investigations was recently made by Brownell. His conclusion was
1Hollis L. Caswell, and A. Wellesley Foshay, Education in the
Elementary School. Second edition. (New York: American Book Company,
1950), p. 406.
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that “school entrants already know much about numbers; the inference is
that they can learn more; nothing is gained, and much may be lost, if the
school delays to later gra~des the discharging of its obligation.1
Aims or Purposes of Arithmetic.-—Puxposeful teaching is directed
by clearly perceived aims. Without the guidance of aims, teaching is
apt to be routine and formal; frequently such teaching means that time
is practically wasted; often it leads to results that are definitely
detrimental.
Many statements of the aim of the subject are too greatly extended;
too much is claimed. If all possible values are claimed for a subject,
the teacher is left without guidance that is definite enough to be of
value. On the other hand, a discriminating and critical view of aims
in a subject aids immediately in (1) choosing the right subject matter,
(2) selecting right teaching methods, and (3) deciding on right conditions
for effective teaching.2
The basic and dominating aim of arithmetic in the school is to
equip the child with the useful skills for business.3
The contents of the arithmetic curriculum should be selected
because of its values in life. This point—of-view has been affectively
stated as follows in a recent important report:
The fundamental reason for teaching arithmetic is represented
in the social aim. No one can argue convincingly for an arithmetic
11eo Brueckner and Foster B. Grossnickle, Making Arithmetic
Meaningful (Chicago: The John C. Winston Company, 1953), p. 63.
2Guy M. Wilson, Teaching The New Arithmetic (New York: McGraw-
Hill Book Company, Inc., 1951), p. 8.
3Joseph L. Driscoll, “The Purpose of Arithmetic,” Educational
~tethod, 16, January, 1937, pp. 208—210.
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which is sterile and funct.ionless. If arithmetic does not
contribute to more effective living, it has no place in the
elementary curriculum. To achieve the social aim of arithmetic,
children must be led to see its worth and usefulness.
We may grant the paramount importance of the social aim, and
yet insist that it can be achieved only to a limited extent if
the mathematical aim is neglected. The later aim relates to the
acquisition of the content of arithmetic, to the learning of
arithmetical skills and ideas.
It is not a matter of having to choose between the mathematical
aim and. t~e social aim. We must realize both aims through our
teaching.
The Course of Study or Grade Placement of Topic.--To the class
room teacher the term course of study means a guide to the instructional
procedures to be used in each particular grade. It contains an outline
of the subject matter to be taught, the order of presentation, the major
objectives, some statements regarding methods, tests and the like.
Many- state departments of public instruction, many county or
district school systems, and many city systems have prepared course of
study materials in arithmetic. Instead of such course of study materials,
many- school systems have brief statements explaining how the textbook is
to serve as the course of study and still others, perhaps a majority of
classrooms, just use the textbook as the course of study.
Those confronted with the preparation of curriculum materials
find the decision of what to include in the report a difficult one to
make. Many courses of study begin with a statement of objectives; others
begin with a discussion of modern arithmetic teaching; and one well-known
course of study begins with a historical treatment of the development of
numbers.
An examination of courses of study shows that there is a fair
agreement in practice on the grade placement of arithmetical content.
1Brueckner and Grossnickle, op. cit., pp. 1-2.
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From that fact one might conclude that the major issues regarding grade
placement have been resolved.’
There are some important general considerations which the teacher
should keep in mind when thinking of the course of study.
1. Regardless of what the course of study may or may not specify,
the teacher is still responsible for what is done, when it is
done, and how it is done. She is the responsible person in
direct charge of the children.
2. Most arithmetic is best taught by procedures other than drill.
3. The assignment of drill processes for mastery in various
grades will vary considerably with different groups of
children. In general, it should be delayed more than is
common.
4. Good appreciation units will increase the significance of
drill material but definitely are not themselves drill.
5. The most significant part of the work in arithmetic is the
activity usage and the functional problem units.
6. The textbook in arithmetic, useful as an aid and reference,
has in the hands of many teachers, become the greatest
handicap to good teaching.
7. A course of study should contain many specific references,
both on subject matter and on educational method, and many
illustrative aipreciation and functional problem units.
The course of study should indicate very definitely how opportu.n
ities for the development of number concepts and skill ~Ii the fundamental
1Herbert F. Spitzer, The Teaching of Arithmetic (Cambridge: The
Riverside Press, 1954), pp. 299—313.
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operations may be found in worth-while activities. Usually, the
opportunities are present in a well—selected list of activities but too
often the teacher fails to make the most effective use of them. The
course of study should give specific suggestions, with illustrations,
for the teachers guidance. Much must be left to the teacher so far as
the selection of activities and the use of those activities in teaching
the fundamentals of arithmetic is concerned, but the course of study
should provide helpful suggestions.
Just what arithmetic experiences should be planned for the first
grade pupils will depend upon several factors, the chief of which are:
(1) their out—of—school experiences; (2) their mental maturity;~ (3) their
interest in activities involving number ideas; and (4) the extent to
which they have already acquired number ideas. It is impossible to pre
scribe wisely for all first—grade classes.
Much of the informal type of arithmetic which is prominent in the
first grade will be continued in the second grade. Many of the items
enumerated there and many of the suggestions offered should be incorporated
in the second grade program.1
Basic Principles of Learning Arithmetic.——Current elementary
school teaching reflects a shift of emphasis from subject matter to the
child. It is important, therefore, that the basic principles underlying
the selection of teaching procedures grow out of a study of what we know
of the process of learning and how it can be stimulated. Over a period
of many years, by observation and investigation, educational psychologists
have collected and analyzed a tremendous amount of information concerning
1Robert Lee Morton, op. cit., pp. 378—383.
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growth and learning. It is now possible to state certain principles
which appear to be based upon fact.
Children learn as a result of experiences gained through contact
with their environment. If this environment is full of meaningful
activities, much learning will take place.
We know that children possess some knowledge of numbers when they
enter school. We know that there is a wide variation in the degree of
numbers awareness they possess, depending upon their background of
experiences and maturity level.
We know that children gain many concepts of numbers incidentally.
But these concepts are usually crude and not very well interrelated. The
purpose of instruction is to guide children from these crude concepts to
more precise ways of thinking and of expressing quantitative ideas. It
is necessary, therefore, that the program of arithmetic be organized
systematically.
T~earning in arithmetic is a developmental process. Xthen a child
needs to know how many objects he has, he counts them. After learning
the number of objects in the group, he gains additional concepts by
comparing the size of the group with that of another group, taking the
group apart, and putting new groups together. Step by step he develops
the concepts necessary to enable him to perform the computational skills
and to refine his thinking. Since arithmetic is logical in nature, it
is learned through a systematic and logically organized program.’
Evaluation.--The evaluation of learning in arithmetic may be
~William B. Ragan, Modern Elementarv Curriculum (New York: The
Dryden Press, 1953), pp. 335—337.
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considered from two different points of view; evaluation as used in
making surveys and for research purposes, and evaluation as an integral
element of the teaching-learning process. For purposes of survey and
research, the use of standardized instruments is essential, so that
meaningful objective comparisons between groups of pupils or schools can
be made and progress measured. For purposes of instruction, there is a
need. for procedures of evaluation that assist the teacher to appraise
achievement at frequent intervals to discover, to diagnose the nature of
these difficulties, and to study in detail the learner’s mental processes
and his methods of work. Evaluation for survey purposes is required
only seldom, while continuing procedure to be used whenever a situation
arises requiring appraisal of progress or analysis of learning
difficulties.
The teacher can secure valuable information about the results
of instruction by observing critically the learning activity itself.
This involves an analysis of the work habits of the pupil, the maturity
and efficiency of his procedures, and certain characteristics of his oral
and written responses. The observations may be made informally in the
course of the learning activity itself, or they may be made under con
trolled conditions.
Some principles of Evaluation in arithmetic are:
1. Evaluation should be so planned that it deals with the broad
range of objectives on instruction, including not only the
mathematical and social phases of arithmetic, but also the
outcome of general education to which all contributes, such
as interest, attitudes, appreciations, and social qualities
fundamental in democratic living.
2. Evaluation may be done in many different ways, the choice
of technique being determined by the outcome or the aspect
of learning to be appraised.
3. Evaluation may have for its purpose either the study of the
18
status of pupils in respect to various outcomes as a basis
of a survey or the study of the procedure of the learning
process itself.
4. Evaluation should lead the learner to understand clearly the
goals to be achieved and to accept them as his own.
5. Evaluation should reveal to the learner clearly and detail
his strengths, his we~knesses, and the progress he is making.
6. Behavior should be evaluated in situations that approximate
as closely as possible functional situations where number is
applied.
7. Evaluation of learning itself should take place whenever the
learning situation requires it. Survey tests, however,
should be given to set time scheduled in advance.
8. The most effective evaluation of learning is that which the
learner himself makes. The teacher should do all in her
power to assist the pupil to appraise his progress and to
improve the efficiency of his methods of learning and study.
9. Nhen the results of evaluation show that growth is not pro
ceeding at a satisfactory rate or is limited in some area,
steps should be taken to determine the causes of the unfavored
condition and to improve the situation. The reasons may be
found in any element or combination of elements in the total
teaching—learning situation, including the curriculum, the
instructional program, the materials of instruction, the
socio—physical environment in and out of school, and the
pupils’ physical, mental, social, and personal characteristics.
10. The program of evaluation and improvement should be regarded
as a cooperative enterprise, in which the learner and all
concerned with his growth and development should participate.
Research in grade placement and readiness has had two effects on
the arithmetic curriculum. These commonly known as the htstepped_upr~
curriculum and the “stretched—out” curriculum. The stepped—up curriculum
is largely due to the study of the Committee of Seven. Over a period of
a few years in hundreds of cities, the committee sought to determine the
mental age level at which various topics could be taught to “completion.”
Typically, the committee found that addition of like fractions required
1Brueckner and Grossnickle, op. cit., pp. 430-450.
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a mental age of ten to eleven years, and unlike fractions, fourteen to
fifteen years. Two—figure division required a mental age of twelve to
thirteen years.1
Related to grade placement is the problem of postponed or deferred
instruction. Benezet in Manchester, New Hampshire, carried out a study
from which he concluded, “If I had my way, I would omit arithmetic from
the first six grades. The whole subject could be postponed until the
seventh year, and mastered in two years study.”2 This led many~ people to
conclude erroneously that all arithmetic could be deferred until the
seventh grade. However, closer observ~tion showed that there was much
arithmetic taught in grades one and four. Thiele visited the Manchester,
New Hampshire schools and said: “First hand observation leads me to
conclude that Benezet did not prove that arithmetic can be taught inci
dentally. Instead he provided conclusive evidence that children profit
greatly from an organized arithmetic program which stresses number concepts,
relations, and meaning.”3
W. Washburne, “The Grade Placement àf Arithmetic Topics: A
Committee of Seven Investigation,” Report of the Society’s Committee on
Arithmetic. Twenty-ninth Yearbook, Part II, National Society for the
Study of Education (Bloomington, Illinois: Public School Publishing Co.,
1930), pp. 641—670.
2c W. Washburne, “Work of the Committee of Seven on Grade
Placement in Arithmetic.” Child Development and the Curriculum. Thirty-
eighth Yearbook, Part I, National Society for the Study of Education
(Bloomington, Illinois: Public School Publishing Co., 1939), pp. 299—324.
3Louis C. Thiele, Contribution of Generalization to the Learning
of the Addition Facts. Contributions to Education, No. 673. (New York:
Bureau of Publications, Teachers College, Columbia University, 1938),
p.84.
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Many of the problems which arise when programs are planned and.
when topics and phases of topics are assigned to grade levels are solved
partly in terms of the logical organization of subject matter and. partly
in terms of the capacity of children to learn.1
Evans found in his study that the boys and girls of the sixth
grade were retarded in mental growth and arithmetic skills. They were
1.7 grades below the grade placement norm expectancy. His study revealed
that the sixth graders encountered difficulties in addition, substraction,
multiplication and division.2
Harris administered the Stanford Achievement Test in ArithmetIc
to 230 pupils in the fifth and sixth grad’es in Tallapoosa County, Alabama.
She found that the pupils in both grades made numerous errors in division,
with one figure division, and multiplication with zeros. Her study further
revealed that pupils in both grades fell below the national norm for
respective grades.3
Williams found that the general reading level of the group she
tested was above the established norm of the test. There was a slight
1Robert L. Morton, Teaching Arithmetic (Department of Classroom
Teachers, American Educational Research Association of the National
Educational Association, 1953), p. 19.
2Herbert Lee Evans, ttA Study in the Diagnosis of Difficulties in
the Arithmetic Performance of Selected Sixth-grade Pupils in the North
Augusta Attendance Area, North Augusta, South Carolina,” Unpublished
masther’s thesis, School of Education, Atlanta University, Atlanta,
Georgia, 1957.
3Florence E. Harris, “Analysis of the Review Diagnostic and.
Remedial Techniques Pound in Ten Textbooks for the Intermediate Grades
of Tallapoosa County, Alabama, 1950,” Unpublished Master’s thesis,
School of Education, Tuskegee Institute, Alabama.
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statistical relationship between reading ability, in silent reading and
the ability to solve reasoning problems in arithmetic.’
Fuse found that the group was on an average slightly more than
one and one-half grades below the national norm in the fundamentals of
arithmetic. They were achieving poorly on the national norm, but were
achieving on their own seventh grade level. They were found to have poor
reasoning ability in arithmetic on their own seventh grade level.2
A group of California teachers from the kindergarten to grade
six, both rural and urban, recorded for eighteen weeks, distributed through
the year, those arithmetic problems which they knew the pupils solved in
a way meaningful and useful to them or those which they wished to solve
in order to satisfy a geniune need. The findings based on the analysis
of the 2,484 problems showed that at all grade levels the children found
extensive need of arithmetic, both operations and information, arising
in natural classroom activities. Evidently the higher the grade level,
the more often the need for using numbers arise. Problems related to
money were the most frequent; large numbers of problems growing out of
school subjects were also recorded. Problems related to distance and
travel arose least frequently. There were striking shifts in the types
of problems at the different grade levels, especially in problems about
measurement and weight. In the case of measurement there was an increase
~ary Belle Williams, “A Study to Determine the Relationship of
Reading to Reading Problems in Arithmetic as Revealed by Analysis and
Interpretation of Data Secured by Administering Certain Standardized Tests
to a Selected Group of Sixth Grade Pupils of First Ward Elementary School,
Lake Charles, Louisiana” (unpublished Master’s thesis, School of Education,
Atlanta University, Atlanta, Georgia, 1954).
Leandrew Fuse, “The Relationship of Solving Arithmetic
Reasoning Problems to Certain Other Aspects of Learning” (unpublished
Master’s Thesis, School of Education, Atlanta University, Atlanta, Georgia,
1954).
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from level to level in problems reported, while in the case of weights
the reverse was true. The number of problems about money and school
subjects was relatively high at all levels. The data from this study
makes it clear that the need for arithmetic may arise at any time in
the school experiences of children. It is evident that the need for
instruction in arithmetic may become apparent in connection with an~r
area of the curriculum and cannot be limited to a set period that has
been alloted to the subject.’
Cooper made a study of the achievement in arithmetic fuiadamentals
of two—hundred eight grade pupils at Booker Washington High School in
Atlanta, Georgia in 1954. She found that eight grade pupils who took
2the test woefully failed to master the fundamentals of arithmetics.
Cash made a study of school achievement as measured by the
Progressive Achievement Test. She administered the test to the pupils
in grades four, five, and six over a period of six years (1937—1945) at
Center Point School in Pittsburg, Texas. Here again the performance of.
the pupils in arithmetic was below the national average.3
‘R. D. Wiley, “A Study of the Uses of Arithmetic in the Elementary
Schools of Santa Clara County, California,~’ Journal of Educational
Research, 36: 352—256.
Yvonne Cooper, ‘~A Study to Determine the Achievement in
Arithmetic ~nda~enta1s of Upper Eighth Grade Pupils at Booker T.
Washington High School in Atlanta, Georgia, 1945” (unpublished Master’s
thesis, School of Education, Atlanta University, Atlanta, Georgia)
3Christine Cash, “An Evaluation of the Grade Placement of the
Pupils Over a Period of Six years 1937-1945 at Center Point High School,
Pittsburg, Texas” (unpublished Master’s thesis, School of Educ~tion,
Atlanta University, Atlanta, Georgia, 1945), pp. 21—22.
23
Several research studies have been made to determine what number
knowledge children have when they enter the first grade. There is general
agreement among the results of these investigatIons that most pupils
entering the first grade can do rote counting through at least twenty,
identify numbers of objects through at least ten, and make comparison of
amounts through seven. They are able to answer verbal problems based on
number combinations having sums up to ten.
Brueckner has developed a readiness test for primary arithmetic
which predicted very accurately how well young children in grades one and
two will succeed in learning arithmetic. He found that the correlation
between September scores in the readiness test given and on an achievement
test administered at the end of the school year containing more difficult
test items similar to those contained in the readiness test was .87. This
prediction coefficient is higher than that for any of the available
readiness tests in reading or arithmetic. This correlation was found
for pupils of classes.in which the experiences were of a wide variety
that stressed both the mathematical and social phase of arithmetic. The
reliability of the test is .92.1
Martin made a study of arithmetic competence of 198 freshmen at
Uliman High School in Birmingham, Alabama during the school term of
1953—54. She administered the Iowa Every Pupils Test of Basic
Arithmetic Skills to all pupils involved. She found that all feeder
schools needed improvement in vocabulary and fundamental knowledge,
operations involving whole numbers, common and decimal fractions, and
~i. T. Bru.eckner, “The Development and Validation of an Arithmetic
Readiness Test,” Journal of Educational Research, 40: 496—502.
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percentage.1
Summary of Related Literature.-—Shoulc3. arithmetic be taught in
the primary grades? Much has been said on both sides of the question.
Opinions vary greatly; they range all the way from the point-of-view that
there should be a definitely scheduled period for arithmetic with a
rigidly prescribed and formally presented course for each grade, including
the first, to the point—of—view that supports the revolutionary suggestion
that there be no specific arithmetic program prior to the time when the
pupils enter the seventh grade.
Arithmetic should find its place in each of the primary grades,
including the first. The program of number instruction should keep pace
with the developing needs of the pupils.
The arithmetic program of the modern elementary school has much
more than facility in computational skills as its goal. Broadly conceived
the arithmetic program has two major aspects. The social and the mathematical
aspect.
Purposeful teaching is directed by clearly perceived aims. With
out the guidance of aims, teaching is apt to be routine and formal;
frequently such teaching means that time is practically wasted; often it
leads to results that are definitely detrimental.
Many state departments of public instruction, many county or
district school systems, and many city systems have prepared course of
study materials in arithmetic. Instead of such course of study materials,
1B. R. Martin, “An Analysis Study of Arithmetic Competence of
Freshmen ... Ullman High School, Birmingham, Alabama and Methods of
Instruction in five Feeder Schools, 1954” (Unpublished Master’s thesis,
School of Education, Atlanta University, Atlanta, Georgia.
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many school systems have brief statements explaining how the textbook is
to serve as the course of study and still others, perhaps a majority of
classrooms, just use the textbook as~ the course of study.
Just what arithmetic experiences should be planned for the first
grade pupils will depend upon several factors, the chief of which are:
(1) their out—of—school experiences; (2) their mental maturity; (5) their
interest in activities involving number ideas; and (4) the extent to
which they have already acquired number ideas. it i&impo~sible to ~re—
scribe wisely for all first—grade classes.
Learning in arithmetic is a developmental process. When a child
needs to know how many objects he has, he counts them. After learning
the number of objects in the group, he gains additional concepts by
comparing the size of the group with that of another group, taking the
group apart, and putting new groups together. Step by step he develops
the concepts necessary to enable him to perform the computational skills
and to refine his thinking. Since arithmetic is logical in nature, it
is learned through a systematic and logically organized program.
Several research studies have been made to determine what
number knowledge children have when they enter the first grade. There is
general agreement among the results of these investigations that most
pupils entering the first grade can do rote counting through at least
twenty, identify numbers of objects through at least ten, and make
comparisons of amounts through seven. They are able to answer verbal
problems based on number combinations having sums up to ten.
CHaPTER II
PRES)~TTAT ION AND ANALYSIS OF DATA
This chapter presents the data collected by the administration
of two tests: (i) The SRA Primary Mental Abilities Test For Ages 5 — 7,
and (2) The SHA Achievement Test in Arithmetic Form A.
The primary Mental Abilities Test provides for five basic components
of intelligence. They are Verbal—Meaning, Perception, Quantitative, Motor,
and Space.
“Verbal—Meaningt’ is the ability to understand ideas expressed in
words. The communicative arts of skills involved in intelligent listen
ing and reading depend on this ability.
“Perception” is the ability to recognize likenesses and differ
ences between objects or symbols, quickly and accurately.
“Quantitative” is the ability to understand the meaning of
numbers, and to recognize quantitative differences.
“Motor” is the ability to coordinate hand and eye movements.
This ability, which involves speed as well as accuracy, is important in
learning to use a pencil properly.
“Space” is the ability to visualize and to think about objects
in two or three dimensions. At the primary school level, this ability
is important in art and handcraft activities.
The Primary Mental Abilities Test (For Ages 5 — 7) is composed
of about thirty-five test problems for each of the primary mental
abilities. The test problems are presented entirely by pictures which
26
27
the child marks in response to oral directions.
On the SRA Achievement Test in Arithmetic Form A, the children
were required to identify one of a group of pictures or symbols. They
were required to write numbers and check answers to questions stated by
the examiner. For ea.ch sub—division of the list there were items
ranging from easy to difficult.
The chronological ages for the first grade pupils in the multiple
class situation and the first grade pupils in the single class situation
are presented in Chart A, page 28. The ages for the multiple class
ranged from 6 years 5 months to 7 years 11 months with a median age of
6 years and 8 months. The ages for the single class ranged from 6 years
4 months to 7 years 2 months with a median age of 6 years 8 months.
Thus, the chronological ages for both groups were the same.
CH~.RT A
DISTRIBUTION OF AGES OF THE FIRST GRiU~E PUPILS
Multiple Single
Ages Class Class Total
7—il 1 0 1
7—3 2 0 2
7—2 2 1 3
7-0 0 1 1
6—11 1 5 6
6—9 0 1 1
6—8 2 3 5
6—7 2 2 4
6-6 2 4 6
6—5 1 0 1
6-4 0 2 2
Total 13 19 32
Median 6 years months 6yea~s8months
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SRA Primary Mental Abilities Test (Verbal Meaninè. —-The data on
the verbal meaning component of the SRA Primary Mental Abilities Test for
the thirteen first grade pupils in the multiple class situation and the
nineteen first grade pupils in the single class situation are presented
in Table 1, page 29.
Multiple class: The scores on the verbal meaning component
ranged from a low of 40 to a high of 46, with a mean of 43.70, a median
of 44.00, a standard deviation of 1.80, and a standard error of the mean
of .51. Further, Table 1 shows that 5 or 38.5 per cent of the subjects
scored above the mean, 6 or 46.2 per cent scored below the mean, and 2 or
15.4 per cent scored at the mean. The mean scores of 43.70 indicated a
mental age of 7 years 4 months which was about six months above the test
norm.
Single Class: The scores on the verbal meaning ranged from a
low of 33 to a high of 49, with a mean of 42.30, a median of 43.00, a
standard deviation of 4.10, and a standard error of the mean of .98.
Further, Table 1 shows that 11 or 58.0 per c,ent of the subjects scored
above the mean, 6 or 42.2 per cent scored below the mean, and 0 or 0.00
per cent scored at the mean. The mean of 42.30 indicated a mental age of
6 years 10 months which was at the norm of the test.
On the component, both groups performed at a level that was above
the level of expectancy for this population.
The “t” ratio on verbal meaning component of the SEA Primary Mental
Abilities Test.——The “t~’ ratio. for the significant difference for the
data on the verbal meaning component of the SEA Primary Mental Abilities
Test are presented in Table 2, page 30.
The mean for the multiple class was 43.70, for the single class
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TABlE 1
SCORES ON TNS VERBAL NAMING COMPONENT OF TIlE
SEA. TAI1 ABILITIES TEST
Multiple Group Single Group
Scores Frequency Per Cent Frequency Per Cent
49 0 0.0 1 5.3
47 0 0.0 1 5.3
~ 46 3 23.1 4 21.].
45 2 15.4 0 0.0
44 2 15.4 5 15.8
43 3 23.1 2 10.5
42 1 7.7 0 0.0
41 1 7.7 2 10.5
40 1 7.7 1 5.3
39 0 0.0 1 5.3
38 0 0.0 1 5.3
~ 37 0 0.0 2 10.5
33 0 0.0 1 5.3
Total 15 100.1 19 100.2
Mean 43.70 Mean 42.30
Median 44.00 Median 4~.oo
S. D. 1.80 S. D. 4.10
S. E. .5]. S. E. .98
it was 42.30 with a difference of 1.40 in favor of the multiple class.
The median for the multiple class was 44.00, for the single class it was
45.00 with a difference of 1.00 in favor of the multiple class. The
standard deviation for the multiple class was 1.80, for the single class
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it was 4.10, with a difference of 2.30 in favor of the single class. The
standard error of the mean for the multiple class was .51, for the single
class it was .98, with a difference of .47 in favor of the single class.
The standard ei~or of the difference between the means was 1.10.
The at” was found to be .79. This “t” of .79 was not sigriifi—
cant for it was less than 2.58 at the one per cent level of confidence.
Therefore, the difference between the two sets of scores on the component
of verbal meaning was not statistically significant.
TA~I~ 2
SIGNIFICANT DIFFER~CE FOR SCORES ON TIi~ VERJ3iU_1VIEANING
C0I~0N~T OF THE SRA PRThIANY IE~TAL ABILITIES TEST
Group Mean Median S.D. S.E. S.E D
m m
Multiple 43.70 44.00 1.80 .51
1.10 1.40 .79
Single 42.30 43.00 4.10 .98
SRA Primary Mental Abilities Test Perception) .--The data on the
perception component of the SR& Primary Mental Abilities Test for the
thirteen first grade pupils in a multiple class situation and the nineteen
first grade pupils in a single class situation are presented in Table 3,
page 31..
Multiple Class: The scores on the perception component ranged
from a low of 18 to a high of 29; with a mean of 25.50, a median of 26.00,
a standard deviation of 8.30, and a standard error of the mean of 2.40.
Further, Table 3 shows that 5 or 38.5 per cent of the subjects scored
above the mean, 4 or 30.8 per cent scored below the mean, and 4 or 30.7
per cent scored at the mean. The mean score of 25.50 indicated a mental
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age of 8 years, which was about 1 year and 6 months above the test norm.
Single Class: scores on perception component ranged from a low
of 13, to a high of 30, with a mea.n of 22.60, a median of 22.00, a standard
deviation of 4.40, and a standard error of the mean of 1.00. ~arther,
Table 3 shows that 8 or 42.2 per cent of the subjects scored above the
mean, 10 or 52.8 per cent scored below the mean, and 1 or 5.3 per cent
scored at the mean. The mean of 22.60 indicated a mental age of 7 years
2 months, which was about 8 months above the test norm.
On this component, both groups performed at a level that was above
the level of expectancy for this population.
TABLE 3
DISTRIBUTION OF SCORES ON THE PERC~TION COMPONENT OF THE
SEA PRIMARY ?IENTAIJ ABILITIES TEST
Multiple Group Single Group
Scores FreQuency Per Cent Frequency Per Cent
30 0 0.0 1 5.3
29 1 7.7 0 0.0
28 3 23.1 2 10.5
27 1 7.7 1 5.3
26 4 30.7 1 5.3
25 2 15.4 2 10.5
24 0 0.0 1 5.3
23 0 0.0 1 5.3
22 0 0.0 4 21.1
21 0 0.0 1 5.3
20 1 7.7 2 10.5
18 1 7.7 1 5.3
14 0 0.0 1 5.3
13 0 0.0 1 5.3
Total 13 100.0 19 100.0
Mean 25.50 Mean 22.60
Median 26.00 Median 22.00
S. D. 8.30 S. D. 4.40
S. E. 2.40 5. E. 1.00
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The “t11 ratio on perception component of the SEA Primary Mental
Abilities Test.——The “t” rationfor the significant difference for the
data on component perception of the SEA Primary Mental Abilities Test are
presented in Table 4
The mean for the multiple class was 25.50, for the single class
it was 22.60 with a difference of 2.9 in favor of the multiple class.
The median for the multiple class was 26.00, for the single class it was
22.00 with a difference of 4.00 in favor of the multiple class. The stand
ard deviation for the multiple class was 8.30, for the single class it
was 4.40, with a difference of 3.90 in favor of the multiple class. The
standard error of the mean for the multiple class was 2.40, for the
single class it was 1.00, with a difference of 1.40 in favor of the
multiple class. The standard error of the difference between the means
was 2.6.
The “t” was found to be .90. This “t” ~f~.90 was not significant
for it was less than 2.58 at the one per cent level of confidence. There
fore, the difference between the two sets of scores on the component
perception was not statistically significant.
TABlE 4
SIGNIFICAMT DIFFERENCE FOR SCORES ON THE PENCEPTION CO?~OI~E~T
OF THE SEA PRINARY MENTAL ABILITIES TEST
Group Mean Median S. D. S.E. S.E D “t”m m
Multiple 25.50 26.00 8.30 2.40
2.6 2.9 .90
Single 22.60 22.00 4.40 1.00
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SR~ Primary Mental ~bilities Test (Quantitative) . -—The data on the
quantitative component of the SRA Primary Mental Abilities Test for the
thirteen first grade pupils in ~a multiple class situation and the nineteen
first grade pupils in a single class situation are presented in Table 5,
page
Multiple class scores on the quantitative comi~onent ranged from
a low of 19 to a high of 27; with a mean of 23.00, a median of 23.00, a
standard deviation of 2.30, and a standard error of the mean of .66.
Further, Table 5 shows that 5 or 38.5 per cent of the subjects scored
above the mean, 5 or 38.5 per cent scored below the mean, and 3 or 23.1
per cent scored at the mean. The mean score of 23.00 indicated a mental
age of 7 years 8 months, which was about 2 months above the test norm.
Single class scores on the quantitative component ranged from a
low of 16 to a high of 27, with a mean of 22.50, a median of 23.00, a
standard deviation of 2.70, and a standard error of the mean of .64.
Further, Table 5 shows that 7 or 36.9 per cent of the subjects scored
above the mean, 9 or 47.5 per cent scored below the mean. Three or 15.8
per cent scored at the mean. The mean of 22.50 indicated a mental age
of 7 years 8 months which was about 2 months above the test norm.
On this component, both groups performed at a level that was
above the level of expectancy for this population.
The “t” ratio on the quantitative component of the SRi Prim~~y
Mental Abilities Test.——The ‘tt” ratio for the significant difference for
the data on the quantitative component of the SRi Primary Mental Abilities
Test are presented in Table 6, page 35.
The mean for the multiple class was 23.00, for the single class
it was 22.50 with a difference of .50 in favor of the multiple class. The
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TABLE 5
SCORES ON THE QUiU~ITATIVE COMPONENT OF TEE SRA PRI~RY
MENTAL ABILITIES TEST
Multiple Group Single Group
Scores Frequency Per cent Frequency Per cent
27 3 25.1 1 5.3
26 0 0.0 2 10.5
25 0 0.0 1 5.3
24 2 15.4 3 15.8
23 3 23.1 3 15.8
22 3 23.1 5 26.4
21 1 7.7 0 0.0
19 1 7.7 3 15.8
16 0 0.0 1 5.3
Totals 15 100.1 19 100.2
Mean 23.00 Mean 22.50
Median 23.00 Median 23.00
S. D. 2.30 S. D. 2.70
S. E. .66 S. E. .64
median for the multiple class was 23.00, for the single class it was
23.00. The standard deviation for the multiple class was 2.30 ~or the
single class it was 2.70 with a difference of .40 in favor of the single
class. The standard error of the mean for the multiple class was .60,
for the single class it was .64 with a difference of .o4~ in favor of the
single class. The standard error of the difference between the means
was .92.
The “t” was found to be 1.84. This “tfl was not significant for
it was less than 2.58 at the one per cent level of confidence. Therefore,
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the difference between the two sets of scores on the component q.uantitative
was not statistically significant.
TABLE 6
SIGNIFICANT DI]~ERENCE FOR SCORES ON TilE QUANTITATIVE COI~1PONM~T OF
THE SEA PRII4ARY M~STAL ABILITIES TEST
Group Mean Median S.D. S.E. S.E. D.
m m
Multiple 23.00 23.00 2.30 .60
.92 .50 1.84
Single 22.50 23.00 2.70 .64
SEA Primary Mental ~bilities Test (Motor).--The data on the motor
component of the SEA Primary Mental Abilities Test for the thirteen first
grade pupils in a multiple class situation and the nineteen first grade
pupils in a single class situation are presented in Table 7, page 36.
Multiple class scores on the motor component ranged from a low of
28 to a high of 43; with a mean of 38.30, a median of 40.00, a standard
deviation of 4.40, and a standard error of the mean of 1.30. ~irther,
Table 7 shows that 8 or 61.6 per cent of the subjects scored above the
mean, 3 or 23.1 per cent scored below the mean, and 2 or 15.4 per cent
scored at the mean. The mean score of 38.30 indicated a mental age of 7
years 6 months which was about 4 months above the test norm.
Single class scores on the motor component ranged from a low of
30 to a high of 43, with a mean of 37.50, a median of 39.00, a standard
deviation of 4.00 and a standard error of the mean of .95. Further, Table
7 shows that 11 or 58.3 per cent scored above the mean, 6 or 31.6 per cent
scored below the mean and two or 10.5 per cent scored at the mean which
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was about 4 months above the test norm.
On this component, both groups performed at a level that was
above the level of expectancy for this population.
TABlE 7
SCORES ON THE MOTOR COMPONENT OF THE SHA PRIMARY
MENTAL ABILITIES TEST
Multiple Group Single Group
Scores Frequency Per cent Frequency Per cent
43 2 15.4 1 5.3
42 1 7.7 1 5.3
41 0 0.0 2 10.5
40 5 38.5 4 21.1
39 0 0.0 3 15.8
38 2 15.4 2 10.5
37 1 7.7 0 0.0
36 0 0.0 1 5.3
33 0 0.0 1 5.3
32 0 0.0 2 10.5
30 1 7.7 2 10.5
28 1 7.7 0 0.0
Total 13 100.1 19 100.1
Mean 38.30 Mean 37.50
Median 40.00 Median 39.00
S. D. 4.40 S.D. 4.60
S. 5. 1.30 S. 5. .95
The “t11 ratios on the motor component of the SHA Prima~r Mental
Abilities Test.——The “t” ratio for the significant difference for the data
on the motor component of the SEA Primary Mental Abilities Test are pre
sented in Table 8, page 37.
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The mean for the multiple class was 38.30, for the single class it
was 37.50 with a difference of .80 in favor of the multiple class. The
median for the multiple class was 40.00, for the single class it was 39.00
with a difference of 1.00 in favor of the multiple class. The standard~
deviation for the multiple class was 4.40, for the single class it was
4.00 with a difference of .40 in favor of the multiple class. The standard
error of the mean for the multiple class was 1.30, for the single class
it was .95 with a difference of .35 in favor of the multiple class. The
standard error of the difference between the means was 1.60.
The “t” was found to be 2.00. This t~It was not significant for
it was less than 2.58 at the one per cent level of confidence. Therefore,
the difference between the two sets of scores on the component motor was
not statistically significant.
TABlE 8
SIGNIFICANT DIFFERENCE FOR SCORES ON T1{~ M(YJ?OR COMPONENT OF
TI~ SRA. PRr’I~RY TTAL ABILITIES TEST
Group Mean Median S. D. S. E. S. E. Dm m
Multiple 38.30 40.00 4.40 1.30
1.60 .80 2.00
Single 37.50 39.00 4.00 .95
SR& Primary Mental Abilities Test (S~ace).—-The data on the space
component of the SEA. Primary Mental Abilities Test for the thirteen first
grade pupils in a multiple class situation and the nineteen first grade
pupils in a single class situation are presented in Table 9, page 39.
Multiple class scores on the space component ranged from a low
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of 11 to a high of 20, with a mean of 16.60, a median of 18.00, a standard
deviation of 2.50, and a standard error of the mean of .72. Further, Table
9 shows that 9 or 69.2 per cent scored above the mean, 4 or 30.8 per cent
scored below the mean, 0 or 0.0 per cent scored at the mean. The mean score
of 16.60 indicated a mental age of 6 years 4 months which was about 6
months below the test norm.
Single class scores on the space component ranged from a iow of
11 to a high of 21, with a mean score of 15.90, a median of 15.00, a
standard deviation of 2.90 and a standard error of the mean of .69.
Further, Table 9 shows that 6 or 31.6 per cent scored above the mean, 10
or 52.8 per cent scored below the mean, 3 or 15.8 per cent scored at the
mean. The mean score of 15.90 indicated a mental a~’e of 6 years 2 months
which was about 8 months below the test norm.
On this component, both groups performed at a level that was below
the level of expectancy for this population.
The “t” Ratio on the Space Component of the SRA Primary Mental
Abilities Test.——The “t” ratio for the significant difference for the data
on the space component of the SRi Primary Mental Abilities Test are pre
sented in Table 10, page 40.
The mean for the multiple class was 16.60, for the sincle class
it was 15.90 with a difference of .70 in favor of the multiple class. The
median for the multiple class was 18.00, for the single class it was
15.00 with a difference of 5.00 in favor of the multiple class. The stan
dard deviation for the multiple class was 2.50 for the single class it was
2.90 with a difference of .40 in favor of the single class. The standard
error of the mean for the multiple class was .72 for the single class it
was .69 with a difference of .03 in favor of the multiole class. The
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TABI~ 9
SCORES ON TFfl~ SPACE COI~ON~T OF TE~ SRA PRThIAPLY
1’d~TAL ABILITIES TEST
Multiple Group Single Group
Scores Frequency- Per cent Frequency Per cent
21 0 0.0 2 10.5
20 3 23.1 1 5.3
19 2 15.4 1 5.3
18 4 30.7 2 10.5
16 2 15.4 3 15.8
15 0 0.0 4 21.1
14 1 7.7 2 10.5
13 0 0.0 2 10.5
12 0 0.0 1 5.3
11 1 7.7 1 5.3
Totals 13 100.0 19 100.1
Mean 16.60 Mean 15.90
Median 18.00 Median 15.00
S. D. 2.50 S. D. 2.90
S. E. .72 S. B. .69
standard error of the difference between the means was .99.
The “ti’ was found to be 1.42. This at” was not si~iificant for
it was less than 2.58 at the one per cent level of confidence. Therefore,
the difference between the two sets of scores on the component space was
not statistically significant,
—SRi Achievement Test in Arithmetic (Concepts) .—--The data on
concepts of the SRi achievement Test in Arithmetic for the thirteen first
grade Dupils in a multiple class situation and the nineteen first grade
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TABLE 10
SIGNIFICANT DIFFERENCE FOR SCORES ON TBE SPACE COMPONENT
OF TER SRA PRflVIARY M]~AL ABILITIES TEST
Group Mean Median S. D. S. B. S.E. D “t”
m m
Multiple 16.60 18.00 2.50 .72
.99 .70 1.42
Single 15.90 15.00 2.90 .69
pupils in a single class situation are presented in Table 11, page 41.
Multiple class scores on concepts ranged from a low of 19 to a
high of 31, with a mean of 24.90, a median of 25.00, a standard deviation
of 3.80, and a standard error of the mean 1.10. ~rther, Table 11 shows
that 6 or 46.2 per cent scored above the mean, 6 or 46.2 per cent scored
below the mean, and 1 or 7.7 per cent scored at the mean. The mean score
of 24.90 indicated a grade-placement of 2.1 and a percentile index of 65
which was above the test norm.
Single class scores on concepts ranged from a ‘ow of 17 to a high
of 30, with a mean of 23.80, a median of 24.00, a standard deviation of
3.40, and a standard error of the mean .81. Further, Table 11 shows that
9 or 47.5 per cent scored above the mean, 7 or 36.9 ler cent scored below
the mean, and 3 or 15.5 per cent scored at the mean. The mean score of
23.80 indicated a grade-placement of 2.0 and a percentile index of 60
which was above the test norm.
On this component, both groups performed at a level that was
above the level of expectancy for this population.
The ‘t” Ratio on the Concepts of the SRA Achievement Test in
Arithmetjc.——The “t” ratio for the sig1lificant difference for the data
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TABLE 11
SCORES ON CONC1ITS OF TEE SEA ACHIEVEMSIcT
TEST IN ARITii~Th~TIC
Multiple Grpup Single Group
Scores Frequency Per cent Frequency Per cent
31 1 7.7 0 0.0
30 0 0.0 2 10.5
29 3 23.1 0 0.0
28 1 7.7 1 5.3
26 1 7.7 3 15.8
25 1 7.7 3 15.8
24 0 0.0 3 15.8
23 2 15.1+ 1 5.3
22 0 0.0 1 5.3
21 2 15.4 0 0.0
20 1 7.7 4 21.1
19 1 7.7 0 0.0
17 0 0.0 1 5.3
Total 13 100.2 19 100.2
Mean 24.90 Mean 23.80
Median 25.00 Median 24.00
S. D. 3.80 S. D. 3.40
S. B. 1.10 S. B. .81
on the concepts of the SEA Achievement Test in Arithmetic are presented
in Table 12, page 43.
The mean for the multiple class was 24.90 for the single class
it was 23.80 with a differen~e of 1.10 in favor of the multiple class.
The median for the multiple class was 25.00, for the single class it was
24.00 with a difference of 1.00 in favor of the multiple class. The
a’,
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standard deviation for the multiple class was 5.80, for the single class
it was 3.40 with a difference of .40 in favor of the multiile class. The
standard error of the mean for the multiple class was 1.10 for the single
class it was .81 with a difference of .29 in favor of the multiple class.
The “t” was found to be 1.28. This “t” was not significant for
it was less than 2.58 at the one per cent level of confidence. Therefore,
the difference between the two sets of scores on the component concepts
was not statistically significant.
TABI~ 12
SIGNIFICANT DIFEER~TCES FOR SCORES ON CONCEPTS OF TRE SRA
ACHIEVEMENT TEST IN ARITB1VIETIC
Group Mean Median S. D. S. E. S.E D
m m
Multiple 24.90 25.00 5.80 1.10
1.40 1.10 1.28
Single 23.80 24.00 3.40 .81
SRA Achievement Test in Arithmetic (Reasoning).—-The data on
reasoning of the SEA achievement Test in Arithmetic for the thirteen first
grade pupils in the multi le class situation and the nineteen first grade
pupils in the single class situation are presented in Table 13, page 44.
Multiple class scores on reasoning ranged from a low of 25 to a
high of 39, with a mean of 32.60, a median of 53.00, a standard deviation
of 5.60, and a standard error of the mean 1.00. Further, Table 15 shows
that 5 or 38.5 per cent of the subjects scored above the mean, 6 or 46.2
per cent scored below the mean, end 2 or 14.5 per cent scored at the mean.
The mean score of 32.60 indicated a grade—placement of 2.7 and a percentile
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index of 85 which was above the test norm.
Single class scores on reasoning ranged from a low of 20 to a
high of 43, with a mean of 51.20, a median of 31.00, a standard deviation
of 5.50, and a standard error of the mean 1.40. Further, Table 13 shows
that 7 or 36.9 per cent of the subjects scored above the mean, 9 or 47.5
per cent scored below the mean, 3 or 15.8 per cent scored at the mean.
The mean score of 31.20 indicated a grade-placement of 2.5 and a percentile
index of 80 which was above the test norm.
On this component, both grou]~s performed at a level that was
above the level expectancy for this population.
TABlE 13
SCORES ON REASONING OF THE SEA ACHIEVE]~tEa’1T
TEST IN ARITEMETIC
Multiple Group Single Group
Scores Freo~~~ Per Cent Frequency Per Cent
43 0 0.0 1 5.5
41 0 0.0 1 5.5
39 1 7.7 0 0.0
38 1 7.7 0 0.0
37 1 7.7 0 0.0
36 1 7.7 2 10.5
35 1 7.7 2 10.5
33 2 15.4 0 0.0
32 0 0.0 1 5.3
31 2 15.4 3 15.8
30 1 7.7 3 15.8
29 2 15.4 0 0.0
28 0 0.0 2 10.5
26 0 0.0 1 5.3
25 0 0.0 2 10.5
23 1 7.7 0 0.0
20 0 0.0 1 5.3
Total 13 100.1 19 100.1
Mean 32.60 Mean 31.20
Median 33.00 Median 31.00
S. D. 3.60 S. D. 5.50
S. B. 1.00 S. B. 1.40
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The “t” Ratio on the Reasoning of the SRA Achievement Test in
Arithmetic.—-The “t” ratio for the significant difference for the data
on the reasoning of the SRA achievement Test in Arithmetic are presented
in Table 14, page 45.
The mean for the multiple class was 32.60 for the single class
it was 31.20 with a difference of 1.40 in favor of the multiple class.
The median for the multiple class was 35.00, for the single class it was
31.00 with a difference of 2.00 in favor of the multiple class. The
standard deviation for mu~.tiple class was 3.60 for the single class it was
5.50 with a difference of 1.90 in favor of the single class. The standard
error of the mean for the multiple class was 1.00, for the single class it
was 1.1+0 with a difference of •40 in favor of the single class. The
standard error of the difference between the means was 1.40.
The “t” was found to be 1.00. This t1t~ was not significant for
it was less than 2.58 at the one per cent level of confidence. Therefore,
the difference between the two sets of scores on the component reasoning
was not statistically significant.
TABLE 14
SIGNIFICAHT DI~FEREi’TCE FOR SCORES ON REASONING OF
THE SRA ACHIEVEM~T TEST IN ARITI-]ME]?IC
Group Mean Median S. D. S. E. S. E. D
m m -
Multiple 32.60 53.00 3.60 1.00
1.40 1.40 1.00
Single 31.20 31.00 5.50 1.40
SRA Achievement Test in Arithmetic (Computation).-— The data on
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computation of the SRA Achievement Test in Arithmetic for the thirteen
first grade pupils in the multiple class situation and the nineteen first
grade pupils in the single class situation are presented in Table 15,
page 47.
Multiple class scores on computation ranged from a low of 7 to a
high of 40, with a mean of 22.40, a median of 21.00, a standard deviation
of 11.20, and. a standard error of the mean of 3.20. Further, Table 15
shows that 6 or 46.2 per cent of the subjects scored above the mean, 7 or
53.9 per dent scored below the mean, and 0 or 0.00 per cent scored at the
mean. The mean score of 22.40 indicated a grade-placement of 1.5 and a
percentile index of 35 which was below the test norm.
Single class scores on computation ranged from a low of 5 to a
high of 30, with a mean of 13.20, a median of 11.00, a standard deviation
of 7.00, and a standard error of the mean of 1.70. Further, Table 15
shows that 8 or 42.2 per cent scored above the mean, 10 or 52.8 per cent
scored below the mean, and 1 or 5.3 per cent scored at the mean. The
mean score of 13.20 indicated a grade—placement of 1.2 and ~ percentile
index of 20 which was below the test norm.
On this component, both groups performance was at a level that
was below the level of expectancy for this population.
The ‘tt” Ratio on the Comoutation of the SRA Achievement Test in
Arithmetic.——The “t” ratio for the significant different for the data on
the computation of the S1~A Achievement Test in A~ithmetic are presented
in Table 16, page 4.
The mean for the multiple class was 22.40, for the single class
it was 13.20 with a difference of 9.20 in favor of the multiple class.
The median for the multiple class was 21.00, for the single class it was
11.00 with a difference of 10.00 in favor of the multiple class. The
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TABLE 15
SCORES ON CO~aPUTATION OF THE SRA ACHIEVE~II~T
TEST IN ARIT~TIC
Scores Frequency Per Gent Frequency Per Cent
40 1 7.7 0 0.00
38 1 7.7 0 0.0
35 1 7.7 0 0.0
34 1 7.7 0 0.0
30 1 7.7 1 5.3
28 0 0.0 1 5.5
23 1 7.7 0 0.0
22 0 0.0 1 5.3
21 1 7.7 0 0.0
19 1 7.7 1 5.3
17 0 0.0 1 5.3
15 0 0.0 1 5.3
14 2 15.4 2 10.5
13 0 0.0 1 5.3
11 0 0.0 1 5.3
10 1 7.7 1 5.3
9 1 7.7 1 5.3
8 0 0.0 3 15.8
7 1 7.7 3 15.8
5 0 0.0 1 5.5
Total 13 100.1 19 100.4
Mean 22.40 Mean 13.20
Median 21.00 Median 11.00
S. D. 11.20 S. D. 7.00
S. B. 3.20 S. B. 1.70
standard deviation for the multiple class was 11.20, for the single class
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it was 7.00 with a diI~ference of 4.20 in favor of the mu1ti~le class. The
standard error of the mean for the multiple class was 3.20, for the single
class it was 1.70 with a difference of 1.50 in favor of the multiple class.
The standard error of the difference between the means was 1.40.
The “t~ was found to be .40. This “ti’ was not significant for
it was less than 2.58 at the one per cent level of confidence. Therefore,
the difference between the two sets of scores on the comuonent computation
was not statistically significant.
TABlE 16
SIGNIFICA1~T DIFFEPL~CES FOR SCORES ON CO~UTATION OF TRE SEA
ACHIEWE[1ENT TEST IN ARITI~v~TIC
Group Mean Median S. D. S. E. S. B. D
~ m m
Multiple 22.40 21.00 11.20 3.20
~ 3.70 9.20 .40
Single 13.20 11.00 7.00 1.70
The “r” Between the SEA Primary Mental Abilities Test (Total
Conoonents~ and the SEA Achievement Test in Arithmetic (Each Comionent~.-
The “r” between the Primary Mental Abilities Test (total components) and
the Achievement Test in Arithmetic (each component) are presented in Table
17, page 50.
Multiple Class: The “r” between Primary Mental Abilities (total
components) and Achievement in Arithmetic (concepts) was .33 with a
standard error of .25, which was not statistically significant for it was
less than three times its standard error index. The ~tr?t itself was
positive but was not large enough to warrant the conclusion that the
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indicated relationship was statistically significant.
Single Class: The ~r” between the Primary Mental Abilities Test
(total comjponent) and Achievement in Arithmetic (concepts) was .48 with
a standard error of .18, which was not statistically significant for it
was less than three times its standard error index. The Itrtl itself was
positive but was not large enough to warrant the conclusion that the
indicated relationship was statistically significant.
Multiple Class: The “r” between Primary Mental Abilities Test
(total components) and Achievement in Arithmetic (reasoning) was .17 with
a standard error of .28, which was not statistically significant for it
was less than three times its standard error index. The “r” itself was
positive but was not large enough to warrant the conclusion that the
indicated relationship was statistically• significant.
Single Class: The “r” between Primary Mental Abilities (total
components) and Achievement in Arithmetic (reasoning) was .22 with a
standard error of .25, which was not statistically significant for it
was less than three times its standard error index. The “r” itself was
positive but was not large enough to warrant the conclusion that the in
dicated relationship was statistically significant.
Multiple Class: The~r” between Primary Mental Abilities (total
components). and Achievement in Arithmetic (computation), was .36 with a
standard error of .25, which was not statistically significant for it
was less than three times its standard error index. The “r” itself was
positive but was not large enough to warrant the conclusion that the in
dicated relationship was statistically significant.
Single Class: The “rt’ between Primary Mental Abilities (total
components) and Achievement in Arithmetic (computa~ion) was .14 with a
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standard error of .25, which was not statistically significant for
it was less than three times its standard error index. The “r” itself
was positive but was not large enough to warrant the conclusion that the
indicated relationshjr was statistically significant.
TABLE 17
COREELkTIONS AND STANDARD ERRORS BETWEE2~ THE SEA PRIMARY MANTAL
ABILITIES (TOTAL COM]?ONENTS)AITJ) THE SEA ACHIEVEMENT TEST
IN ARITITh.’IETIC (EACH COI’WONENT)
CONCEPTS REASONING CO1~tPUTATION
Group Rho. S.E.Rho ‘tt11 Rho. S.E.Rho “t” Rho. S.E.Rho ~t”
Multiple .53 .25 1.32 .17 .28 .61 .36 .25 1.44
Single .1+8 .18 2.67 .22 .25 .96 .14 .25 .61
Resume of Findings
The findings basic to purposes of this problem have been presented
throughout this chapter in Tables 1 through 16. The content of the Tables
have been concerned with the following:
1. The Indices of Basic Data in the odd—numbered Tables 1 through
16.
2. The Indices of the Significance of the Difference Between
groups in the even-numbered Tables lthrough 16.
3. The Indices of the Correlation Between Primary Mental Abilities
and Arithmetic Achievement in Table 17.
4. The Interpretative Summations in Summary Tables 18 and 19.
The interpretative summaries of the data presented in Tables 1




Introductory Statement.——The interpretative summaries of the
findings of this research are reported under three captions:~ (a) Inter
pretative Summary of Basic Data; (b) Interpretative Summary for Signifi
cant Differences Between the Multiple Class and Single Class; and (c)
Interpretative Summary on Correlations.
Interpretative Summary on Basic Data.—-The data for the SRA
Primary Mental Abilities Test and SRA Achievement Test in Arithmetic are
summarized in Table 18, page 52 . The findings of the Primary Mental
Abilities Test indicated that the multiple class and single class perform
ance was above the test norm of expectancy for verbal meaning, perception,
quantitative and motor and below the test norm of expectancy for space
for this population.
The findings, also revealed that both the multiple class and single
class were above the grade—placement norm of expectancy on the Achievement
Test in Arithmetic on concepts and reasoning and below the grade-place
ment norm of expectancy on computation for this population.
Interpretative Summary of Si~üficant Differences Between the
Multiple Class and the Single Class.——The data for the significant differ
ences between the multiple class and the single class are summarized in
Table 19, page 53 . The findings revealed that between the two sets of
scores on the components on the SRA Primary Menta.1 ~bilities Test were
not statistically significant.
The findings, also revealed that between the two sets of scores












































































































































































































































































































































































































































































































































































































































































SUiY~ARY OF BASIC DATA AHE SIGNIFICANT DIE~ER~CE FOR SCORSS ON THE SRA PRIMARY MENTAL
ABILITIES TEST AMD SR~ ACHIErENAI~ TEST IN ARITHr~A’TIC BY THE FIRST
GRADE PUPILS IN A MULTIPLE CLASS AND SINGLE CLPLSS
MUlTIPlE GROUP ~INGLE GROUP
. M. A. J~j.. A.
01’ or
Components Mean Median Sigma S. B. G. P. Mean Median Sigma S. B. G. P. S. E•m D
SRA Primary Mental Abilities
Verbal Meaning 43.70 44.00 1.80 .51 7 - 4 42,50 45.00 4.10 .97 6-10 1.10 1.40 .79
Perception 25.50 26.00 8.30 2.40 8 22.60 22,00 4.40 1.00 7—2 2.6 2.9 .90
Quantitative 23.00 25.00 2.30 .60 7 — 8 22.50 23~OO 2.70 .64 7—8 .92 .50 1.84
Motor 38.30 40.00 4.40 1.30 7 - 6 37.50 39.00 4.00 .95 7—6 1.60 .80 2.00
Space 16.60 18.00 2.50 .72 6 - 4 15.90 15.00 2.90 .69 6-2 .99 .70 1.42
SRA Achievement Test in Arithmetic
Concepts 24.90 25.00 3.80 1.10 2.1 23.80 24.00 3.40 .81 2.0 1.40 1.10 1.28
Reasoning 32.60 33.00 3.60 1.00 2.7 31,20 31.00 5.50 1.40 2.5 1.40 1.40 1.00
Computation 22.40 21.00 11.20 3,20 1.5 13,20 11.00 7.00 1.70 1.2 3.70 9.20 .40
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Interpretative Summar~y on Correlation.——The data for the correla
tion of scores obtained by the thirteen first grade pupils in the Multiple
class and the nineteen first grade pupils in the single class, who were
the subjects of this study, on the SEA Primary Mental Abilities Test and
the SEA Achievement Test in Arithmetic, are summarized in Table 19.
These findings revealed that for both groups the ~‘r” were positive
but were not large enough to warrant the conclusion that the indicated
relationships were statistically significant.
Thus for these groups there is not a significant relationship
between primary mental abilities and achievement in arithmetic.
TABLE 19
SUMMARY OF TEE CORRELATIONS ARD STMTDARD EPIRORS BETWEEN TEE
SEA PRIMARY WENTAL ABILITIES ( TOTAL COMPONENTS) ~rn
THE SEA ACHIEVEMENT TIST IN ARITHMETIC
(EACH COMPONEN)
CONCEPTS REASONING COMPUTATION
C-roup Rho S.E. Rho - “t” Rho S.E. Rho at” Rho “t11
Multipl .33 .25 1.32 .17 .28 .61 .36 .25 l.~+
Single .48 .18 2.67 .22 .23 .96 .14 .23 .61
CHAPTER III
SUhMARY ~ CONCLUSIONS
Rationale.——Arjthmetic is an integral part of the life of the
young child. He uses it almost constantly in his everyday activities;
his conversation is filled with statements and questions which reveal his
interest in the quantitative aspects of his environment; and. when he comes
to school he is eager to know where things are, how many, and how big. If
arithmetic is taught prorerly, if his work is planned so that he has a
chance to succeed and if the arithmetical activities are related to ex
periences of the children throughout the elementary school program, then
arithmetic can be fun.
Evolution of the Problem.--The first grade class of the Lyles
Elementary School, Cedartown, Georgia, is too large for one teacher.
Part of the pupils are being taught in the room with second grade pupils.
It is believed that the achievement of pupils in the multiple class should
be greater than it is at present. Moreover there is some belief that
learning may be enhanced in a multiple—class situation as compared with
a single class situation. These facts provided the base for making this
study.
Contribution to Educational Knowledge.——It was hoped that this
study would: (i) partially enable the faculty and staff of the parti
cular school studied to evaluate the relative effectiveness of teaching
arithmetic in a multiple class versus a single class teaching—learning
situation; (2) establish some basis for ascertaining the extent to which
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use of the meaning auproech imp~:oves the effectiveness of teaching
arithmetic; and (3) contribute to the general literature on the teaching
of arithmetic.
Statement of the Problem.--The problem involved in this study
was to determine whether there was a significant difference in Primary
Mental Abilities and in the academic achievement in arithmetic of first
grade pupils in a single class as compared with the achievement of first
grade pupils in a multiple class situation.
Limitations of the Study.——This study is limited to the extent
to which the data collected by tests of arithmetic achievement and mental
ability will reveal significant data from which may be deduced the rela
tive effects of attendance and learning in a multiple and a single class
situation. No data were collected pertaining to variability of factors
such as pedagogy, educational qualification, and the like. Hence, the
study was limited to evidences which may be collected through the adminis
tration of two tests.
Purposes of the Study.——The purposes of this study were:
1. To determine the Primary Mental Abilities and arithmetical
achievement of first grade pupils in a single class situation.
2. To determine the Primary Mental ~bilities and arithmetical
achievement of first grade pupils in a multiple class
situation.
3. To determine the difference, if any, in the general mental
abilities and in arithmetical achievement of first grade
pupils in a single class and first grade pupils in a multiple
class.
4. To discover if there are any statistically significant rela—
tions between the mental abilities and arithmetic achievement
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status of pupils in the two class situations.
Locale and. Period of the Study.--This study was conducted at the
Lyles Elementary School located in Cedartown, Georgia. This is an ele
mentary school in Polk County, with an approximate enrollment of 260.
The school is serviced by eight teachers. This is a consolidated school
located in the western section of Polk County in Cedarto~in, Georgia. All
pupils are transported. The study was conducted during the second semester
of the 1958—1959 school year.
Method of Research.——The Descriptive—Survey Method of research,
employing the specific technique of testing, was used to gather and
interpret the data.
Subjects and Materials.——The subjects and materials used in this
study are described below:
A. Subjects: The subjects involved in this study were all of the
first grade pupils who attended the Lyles Elementary School
during the period of the study.
B. Materials: The following instruments were used to collect
the data for this study:
1. The SRi Primary Mental Abilities Test (for ages 5—7)
2. The SRi Achievement Test in Arithmetic. New Form A
Operational Steps.——The data necessary for development of this
study were collected, organized, analyzed, interpreted and presented by
following these steps:
1. Permission to conduct the study was requested from the
proper school officials.
2. Literature pertinent to this study was gathered reviewed and
summarized.
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5. The two tests were administered to all subjects who participated
in the StUdye
4. The data from the two tests were assembled in appropriate tables
and figures, according to the nature and purpose of this study.
5. Findings, conclusions, implications and recommendations were
derived from the analysis and interpretation of data.
Summary of Related Literature.-—Should arithmetic be taught in the
primary grades? I’~1uch has been said on both sides of the question. Opinion
vary greatly: they range all the way from the point of view that there
should be a definitely scheduled period for arithmetic with a rigidly pre
scribed and formally presented course for each grade, including the first,
to point—of—view that supports the revolutionary suggestion that there be
no specific arithmetic program prior to the time when the pupils enters
the seventh grade.
Arithmetic should find its place in each of the primary grades,
including the first. The progrrnn of number instruction should keep pace
with the developing needs of the pupils.
The arithmetic program of the modern elementary school has much
more than facility in computational skills as its goal. Broadly con
ceived the arithmetic program has two major aspects. The social and the
mathematical aspect.
Purposeful teaching is directly by clearly perceived aims. With
out the guidance of aims, teaching is aDt to be routine and formal;
frequently such teaching means that time is practically wasted; often
it leads to results that are definitely detrimental.
Many state departments of public instruction, thany county or
district school systems, and many city systems have prepared course of
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study materials in arithmetic. Instead of such course of study materials,
many school systems have brief statements explaining how the textbook is
to serve as the course of study and still others, perhaps a majority of
classroom, just use the textbook as the course of study.
Just what arithmetic experiences should be planned for the first
grade pupils will depend upon several factors, the chief of which are:
(i) their out—of—school experiences; (2) their mental maturity; (3) their
interest in activities involving number ideas; and (4) the extent to which
they have already acquired number ideas. It is impossible to prescribe
wisely for all first—grade classes.
Learning in arithmetic is a developmental process. When a child
needs to know how many objects he has, he counts them. After learning
the number of objects in the group, he gains additional concepts by
comparing the size of the group with that of another group, taking the
group apart, and putting new groups together. Step by step he develops
the concepts necessary to enable him to perform the computational skills
and to refine his thinking. Since arithmetic is logical in nature, it is
learned through a systematic and logically organized program.
Several research studies have been made to determine what number
knowledge children have when they enter the first grade. There is general
agreement among the results of these investigations that most pupils
entering the first grade can do rote countin~ through at least twenty,
identify numbers of objects through at least ten, and make comparisons
of amount through seven. They are able to answer verbal problems based
on number combinations having sums up to ten.
The evaluation of learning in arithmetic may be considered from
two different points of view: evaluation as used in making surveys and
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for research ~urposes, and evaluation as an integral element of the
teaching—learning process. For purposes of survey and research, the use
of standardized instruments is essential, so that meaningful objective
comparisons between groups of pupils or schools can be made and progress
measured. For purooses of instruction, there is a need for procedures of
evaluation that assist the teacher to appraise achievement at frequent
intervals to discover, to diagnose the nature of these difficulties, and
to study in detail the learner’s mental processes and his methods of
work. Evaluation for survey pur~ose is required only seldom, while
continuing Drocedure to be used whenever a situation arises requiring
appraisal of orogress or analysis of learning difficulties.
Findings.--The findings of this study were drawn from the data
collected and presented in Chapter II and are as follows:
1. The ages for the multiple class ranged from 6 years 8 months
to 7 years 11 months. The ages for the single class ranged
from 6 years 4 months to 7 years 2 months with a median age
of 6 years 8 months for both classes.
2. Multiple Class: The scores on the verbal meaning component
ranged from a low of 40 to a high of 46, with a mean of 45.70,
a median of 44.00, a standard deviation of 1.80, and a
standard error of the mean of .51. Five or 58.5 per cent
scored above the mean, 6 or 46.2 per cent scored below the
mean.
3. Single Class: The scores on the verbal meaning ranged from
a low of 35 to a high of 49, with a mean of 42.30, a median
of 43.00, a standard deviation of 4.10, and a standard error
of the mean of .98. Eleven or 58.0 per cent scored above
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the mean, 6 or 42.2 per cent scored below the mean, and 0.00
per cent scored at the mean.
4. The mean for the mu1ti~le class was 43.70, for the single
class it was 42.30 with a difference of 1.40 in favor of the
multiple class. The median for the multiple class was 44.00,
for the single class it was 43.00 with a difference of 1.00
in favor of the multiple class. The standard deviation for
the multiple class was 1.80, for the single class it was 4.10,
with a difference of 2.30 in favor of the single class. The
standard error of the mean for the multiple class was .51,
for the single class it was .98, with a difference of .47 in
favor of the single class. The standard error of the differ
ence between the means was 1.10.
5. The IIttI was .79 on the component of verbal meaning.
6. Multiple Class: The scores on the perception component
ranged from 18 to 29, with a mean of 25.50, a median of 26.00,
a standard deviation of 8.30, and a standard error of the
mean of 2.40. Four or 30.8 per cent scored below the mean,
4 or 30.8 per cent scored at the mean, 5 or 38.5 per cent
scored above the mean.
7. Single Class: The scores on the perception component ranged
from 13 to 30, with a mean of 22.60, a median of 22.00, a
standard deviation of 4.4o, and a standard error of the mean
of 1.00. Eight or 42.2 per cent scored above the mean, 10
or 52.8 percent scored below the mean, and 1 or 5.3 per
cent scored at the mean.
8. The mean for the multiple class was 25.50, for the single
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class it was 22.60 with a difference of 2.9 in favor of the
multiple class. The median for the multi~le class was 26.00,
for the single class it was 22.00 with a difference of 4.00
in favor of the multiple class. The standard deviation for
the multiple class was 8.30, for the single class it was 4.40,
with a difference of 3.90 in favor of the multiple class. The
standard error of the mean for the multiple class was 2.40,
for the single class it was 1.00, with a difference of 1.40
in favor of the multiple class. The standard error of the
difference between the means was 2.6.
9. The IttI! was .90 on the component of perception.
10. Nultiple Class: The scores on the quantitative com~onent
ranged from 19 to 27, with a mean of 23.00, a median of 23.00,
a standard deviation of 2.30, and a standard error of the mean
Of .66. Five or 38.5 per cent scored above the mean, 5 or
38.5 per cent scored below the mean, and 3, or 23.1 per cent
scored at the mean.
11. Single Class: The scores on the quantitative component ranged
from 16 to 27, with a. mean of 22.50, a median of 23.00, a
standard deviation of 2.70, and a standard error of the mean
of .64. Seven or 36.9 per cent scored above the mean, 9 or
47.5 per cent scored below the mean, 3 or 15.8 per cent scored
at the mean.
12. The mean for the multiple class was 23.00, for the single
class it was 22.50 with a difference of .50 in favor of the
multiple class. The median for the multiple class was 23.00,





























between the medians. The standard deviation for the multiple
class was 2.50, for the single class it was 2.70 with a
difference of .40 in favor of the single class. The standard
error of the mean for the multi~le class was .60, for the
single class it was .64 with a difference of .04 in favor of
the single class. The standard error of the difference
between the means was .92.
15. The “t11 was 1.84 on the quantitative component.
14. Multiole Class: The scores on the motor component ranged
from 28 to 43, with a mean of 58.30, a median of 40.00, a
standard deviation of 4.40, and a standard error of the mean
of 1.30. Eight or 61.6 per cent scored above the mean, 3 or
23.1 per cent below the mean, and 2 or 15.4 per cent scored
at the mean.
15. Single Class: The scores on the motor component ranged from
30 to 4~, with a mean of 37.50, a median of 39.00, a standard
deviation of 4.00, and a standard error of the mean of .95.
Eleven or 58.3 per cent scored above the mean, 6 or 51.6 per
cent scored below the mean, and 2 or 10.5 per cent scored at
the mean.
16. The mean for the multiple class was 38.50, for the single
class it was 37.50 with a difference of .80 in favor of the
multiple class. The median for the multinle class was 40.00,
for the single class it was 59.00 with a difference of 1.00
in favor of the multiple class. The standard deviation for
the multiple class was 4.40, for the single class it was
4.00 with a difference of .40 in favor of the multiple class.
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The standard error of the mean for the multiple class was 1.30,
for the single, class it was .95 with a difference of .55 in
favor of the multiple class. The standard error of the differ
ence between the means was 1.60.
17. The at” was 2.00 on motor component.
18. Multiple Class: The scores on space component ranged from
11 to 20, with a mean of 16.60, a median of 18.00, a standard
deviation of 2.50, and a standard error of the mean of 172.
Nine or 69.2 per cent scored above the mean, 4 or 50.8 per
cent scored below the mean, 0.00 per cent scored at the mean.
19. Single Class: The scores on space component ranged from 11
to 21, with a mean of 15.00, a media.n of 15,00, a standard
deviation of 2.90 and a standard error of the mean of .69.
Six or 31.6 per cent scored above the mean, 10 or 52.8 per
cent scored below the mean, and 3 or 15.8 per cent scored at
the mean.
20. The mean for the multiple class was 16.60, for the single
class it was 15.90 with a difference of .70 in favor of the
multiple class. The median for the multiple class was 18.00,
for the single class it was 15.00 with a difference of 3.00
in favor of the multiple class. The standard deviation for
the multiple class was 2.50 for the single class it was 2.90
with a difference of .40 in favor of the single class. The
standard error of the mean for the multiple class was .72,
for the single class it was .69 with a difference of .03 in
favor of the multiple class. The standard error of the
difference between the means was .99.
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21. The lltH was 1.42 on space component.
22. Mu1ti~1e Class: The scores on concepts ranged from 19 to 51,
with a mean of 24.90, a median of 25.50, a standard deviation•
of 5.80, and a standard error of the mean of 1.10. Six or
46.2 per cent scored above the mean, 6 or 46.2 per cent
scored below the mean, and 1 or 7.7 per cent scored at the
mean.
23. Single Class: The scores on concepts ranged from 17 to 30,
with a mean of 23.80, a median of 24.00, a standard deviation
of ~.4o, and standard error of the mean of .81. Nine or 47.5
per cent scored below the mean, and 3 or 15.5 per cent scored
at the mean.
24. The mean for the multiple class was 24.90 for the single
class it was 23.80 with a difference of 1.10 in favor of the
multiple class. The media.n for the multiple class was
25.00, for the single class it was 24.00 with a difference
of 1.00 in favor of the multiple class. The standard
deviation for the multiple class was 5.80, for the single
class it was 3.40 with a differenc e of .40 in favor of the
multiple class. The standard error of the mean for the
multiple class was 1.10, for the single class it was .81
with a difference of .29 in favor of the multiole class.
The standard error of the difference between the means was
1.40.
25. The “tv’ was 1.28 on the component of concepts.
26. Multiple Class: The scores on reasoning ranged from 23 to
59, with a mean of 32.60, a median of 55.00, a standard
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deviation of 3.60, and a standard error of the mean of 1.00.
Five or 38.5 per cent scored above the mean, 6 or 46.2 per
cent scored below the mean, and 2 or 15.4 per cent scored at
the mean.
27. Single class: The scores on reasoning ranged from 20 to 43,
with a mean of 31.20, a. median of 31.00, a standard deviation
of 5.50, and a standard error of the mean of 1.40. Seven or
36.9 per cent scored above the mean, 9 or 47.5 per cent scored
below the mean and 3 or 15.8 per cent scored at the mean.
28. The mean for the multiple class was 32.60 for the single
class it was 51.20 with a difference of 1.40 in favor of the
multiple class. The median for the multiple class was 53.00,
for the single class it was 31.00 with a difference of 2.00
in favor of the multiple class. The standard deviation for
the multiple class was 5.90, for the single class it was 5.50
with a difference of 1.90 in favor of the single class. The
standard error of mean for the multiple class was 1.00, for
the single class it was 1.40 with a difference of .40 in
favor of the single class. The standard error of the differ
ence between the means was 1.40.
29. The “t” was 1.00 on the component of reasoning.
30. Multiple Class: The scores on comoutation ranged from 7 to
40, with a mean of 22.00, a standard deviation of 11.20, a
median of 21.00, and a standard error of the mean of 3.20.
Six or 46.2 per cent scored above the mean, 7 or 53.9 per
cent scored below the mean, and 0.00 per cent scored at the
mean.
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51. Single Class: The scores on com~utation ranged from 5 to
50, with a mean of 15.20, a median of 11.00, a standard
deviation of 7.00, and a standard error of the mean of 1.70.
Eight or 42.2 per cent scored above the mean, 10 or 52.18
per cent scored below the mean, and 1 or 5.3 per cent scored
at the mean.
32. The mean for the multiple class was 22.40, for the single
class it was 13.20 with a difference of 9.20 in favor of
the multiple class. The median for the multiple class was
21.00, for the single class it was 11.00 with a difference
of 10.00 in favor of the multiple class. The standard
deviation for the multiple class was 11.20, for the single
class it was 7.00 with a difference of 4.20 in favor of the
multiple class. The standard error of the mean for the
multiple class was 5.20, for the single class it was 1.70
with a difference of 1.50 in favor of the multiple class.
The standard error of the difference between the means was
1.40.
53. The “t” was .40 on the component of computation.
Conclusions.——The findllngs as reported in accordance with the
analysis and interpretation of the data seem to warrant the following
conclusions:
1. The students were developin,~ mentally at the level of
expectancy.
2. The development of Primary Mental Anilities in the Multiple—
class situation did not differ si~nificant1y from the
development of Primary Mental Abilities in the Single-Class
situation.
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5, The students taught in the i’2ultiole—Class Situation were
achieving in arithmetic sli~htly above the level of expectancy
in 5Tade placement.
4. The students taught in the Single-Class Situation were
achieving in arithmetic at the level of expectancy.
5. The achievement of Arithmetic in the Multiple—Class Situation
did not differ significantly from the Achievement of Arithmetic
in the Single—Class Situation.
6. There was no significant correspondence between Primary Mental
Abilities and Achievement in Arithmetic for either ~oup.
Implications.——The analysis and interpretation of the data would
appear to give justification to the following implications:
1. The cultuial backgTound and socio-ecdnomic factors have no
effort upon the mental abilities and arithmetic achievement
for these first grade pupils.
2. Primary Mental Abilities and Achievement in arithmetic have
little correspondence with each other.
5. Children in a multiple class situation seem to learn within
the same level a.s children in a single class situation.
Recommendations.--Analysis and interpretation of the data. appear
to justify the following recommendations:
1. The testing program be continued throughout the school so
that the data may be used as a vital part of continuous
evaluation.
2. The teachers continue to select materials developed on the.
basis of the pupils abilities to achieve.
3. The staff explore further the question as to the extent to
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which the teaching of arithmetic to first grade in the
Multiple—class situation or the single—class situation provide
advantages and disadvantages in pupil achievement.
4. The staff conduct more research to substantiate more fully
the findings of this research that there is no relationship
between mental ability and achievement.
5. The staff exolore the possibilities of other methods or
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1 cent 1 cent
Dick gave his cousin Ted these presents on his birthday:
toy balloon, a stick of gum, and a piece of candy.
The balloon cost 2 cents,- the gum cost 1 cent, and the
a
piece of candy cost 1 cent.
MONEY’FcR~THE S~H~~D’L LUNCHES
Here is a picture of money Bill, Sally, and Joe~brought








































b c d e•
20 cents 10 cents 20 cents 10 cents
+15 cents +10 cents 15 cents — 5 cents
~®at the candy store.
Jane bought these things at the store.
10 cents.
— I
2 cents 2 cents
a b c d e
. I,
hcents
A 10 cents 2 cents 5 cents 2 cents5 cents 10 cents 2 cents 2 cents 2 cents
+ 5 cents + 5cents + 2 cents + 2:~t5 +lO:ents
5 cents 10 cents 10 cents
2 cents 10 cents 10 cents 2 cents
cents cents cents cents cents
+ 2 cents + 5 cents + 5 cents + 2 cents +10 cents
C ~‘cents 4cents ~cents ld’cents 1~’cents ~:
D lOcents 6cents l6cents 2Ocents 15 cents
E 2cents 1 6cents 1 Ocents 4cents 2Ocents ‘
F 4cents 2Ocents 1 Ocents 1 4’cents 6cents















































0 r) —. 0
~p!~r
Bill, Nancy, and Tom played catch They got I
2 points for ev~ery time they caught the ball.
Each of them tried to catch the ball 10 times.
Bill caught the bail. 5 times.
Nancy caught the ball 4 times
Torn caught the 1~ai1 8 times. .
. .
• a b c d e
H 2 5 8 10
a b c d e
~ 10 4 2 2 41
D 10 5 10 4
+10 +8 +8 +5
C è i’o+5 —4 —5 +5 —4 1
a b c d e
D 10 10 4 4 8’I
a b d —5E 30 13 12 17 3
F a
fl a b c d e
~I 16 3 10 6 261
H io
I I
I C I —
BOB BUYS SOME APPLES
bought 4
a b c d e
10 50 4 25 40
a b c . d e~
50 25 10. 5 20
a b c d e
10 5
a b C d e
3~ 2
;
a b c d e
10 cents 20 cents 2 cents 5 cents . 40 cents
Bob’s mother gave him half a dollar
to buy some apples. Bob










































































































































































































Name of Pupil Grade Date______________
A hand-scoring key is~ available for the Arithmetic booklet It is located at the back of the Examiner Manual, 7-3054, and
is to be detached from the manual before use.
The key is divided into sections —each section corresponding to a test page in the test booklet. The number or title at the~
top of each section’~ refers to the page in the test booklet. For those test pages having more than one column of test question~.i~
the corresponding section of the key is divided into columns.
1. Fold the key along the printed line of the column to be used, then place it beside the material to be scored. ~
2. For each page to be scored, count the number of items marked correctly and enter the figure in the appropriate~$~
blank box below. When all scores.have been recorded, total them as indicated, checking to make certain that non~~
exceeds the total maximum score for the sub-test.
3. To find the grade equizialents of the pupil’s scores, locate the total raw score for each sub-test on the scale below
table and draw a horizontal line through it.
4. Draw a series of bar graphs, one for each sub-test, or plot a profile by joining the grade equivalent points wit•h~~
straight lines.
5. Draw a grade expectancy line straight across the entire profile at the point corresponding to the grade and mont~2
of testing.
6. It is strongly urged that each sub-test total raw score also be converted to a percentile rank. Percentile norms~
are on page 18 of the Examiner Manual. Use the table that corresponds to the grade and semester in which testiñ~~~
took place. Write the percentile ranks in the boxes at the base of the grade equivalent profiles.
ARITHMETIC B ARITHMETIC A ARITHMETIC C
_______ Concepts _____ _____ Reasoning _____ Computation ______ ~
Maximum RawPage Score Score
__________ ___ ___ ___________ ___ 14 28_ __ ___ 5Totai 56
Total 50
6.0 - 42 6.0 — 50 6.0 —
- 56
41 ~ 55
5.0— 5.0- 48 5.0-
40
4.5— 39 4.5- 4.5- ~•.
- - 46 - 53
- 38 - -
4.0 - 4.0 — 45 4.0 - .
37 : : 52
: 36 . 43 :
= 35 = = 51
- 34 - 40 - 50
- . - 39 . -
- 33 - 38 - 49
3.0 - 32 3.0 - 37 3.0 —
- 31 - 36 - 48
- 30 - 34 - 47
: 29 : - 46
2.5- 28 2.5- 31 2.5- 44
- 27 - 30 - 42
.26 - 29 40
- - 27 - 38
- 25 - 26 - 36
2.0 24 2.0— 25 2.0- 34
- 23 - 23 - 32
- 22 - 22 - 30
- 21 - 20 - 28
- 20 - 19 - 26
1.5= 19 1.5= ~ 1.5= 23
: : :
— 15 — 13 — 11 -~.
1.0— 14 1.0— 12 1.0— 8 .
PERCENTILE[ I PERCENTILE[ I PERCENI1LEI I .
SRA ACHIEVEMENT SERIES, 1-2—ARITHMETIC,’,, ~~1I
— ,,
‘ . ‘, ‘, ‘,.- ~, ,‘,~ ..~
Total 42








663 ~ 6” ~
650 0 ~
637 2
624 .~ ‘,O ~
611 ~, fo’: ~
598 8
585 ~ 6 ‘
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V ___ ,P ___I’ ~ L. I’~o’I..’ 1 .5 -‘I.’.
Darn..
Score Score Wgt.
9 0 ‘ , : 29~ 90 27 297 , 47
10 ‘ 46
8 49~ 234 28 , 87 26 286 ‘ 45
B 6 44 24 684 , 48 225 27 83 25 ‘275 43
2 ‘ 47 ‘220 ., . -42
0- . 26 80 24 264 , 41 ‘ 23 64
10 46 211’ . •, 40
8 45 207 25 77 ‘23 253 - ‘ 39 22 61
6 ‘ 38
4 44 198 24 73 22 242 37 21 59
2 ‘ 43 193 23 72 21 . 237 35-36
. 0 ‘, , 22 70 , 20 231 33-34 20 56
10 42 184 21 68 , 19 226 31-32
‘S 41 iAo 20 ‘ 67 18’ 220 ‘ 29-30 19 53
5 6 , 39-40 175 18-19 65 ‘ 17 215 27-28 ‘ 18 524 38 171 17 .63 16 209 25.26 .17 .51
2 36-37 166, i6 62 15 204 , 23-24 ‘ 16 . 49 .
0 as. 162 ‘ LS 66 ‘ 14 198 21-22 15 48
10 33.34 157- ‘14 58 ‘ 13 ‘ 193 20 14 47
‘ - 8 31-32 , 153 , 13 57 11.12 187 ‘ 18-19 13 45
‘6 29-30 148 11.12 55 1O 182 17- 12 44
~ 4 27.28 144 9-10 53 9 376 16 11 43
‘2 , 26 139 ‘ 8 ‘ 52- . 8 171 , 14-15 10 ‘ 41
0 , 24.25 135 7 50 ‘ 7 165 , 1~
‘ 10 23 130 5-6 48 6 -160 ‘ 12 9 39
• 8 - 22 ‘126 • 4 , 4 . ‘ 11 ‘ 8 37
I 6 21 121 ‘ 3 45 . 5 149 10
F ~ 19.20 117 2 43 4 143 . ‘ 9 7 35
, 2 18 112’ ‘ . 3 ‘ 138 6 33
0 17’108 ‘, - - ‘8
)10 16 103 ‘ ‘ • • 2 127 5 31
8 14-15 99 ‘ ‘ 4 29
~ 6 13 . 94
~4 12 90 ‘ 3 27~
2 11 85 ‘- • 2 25-
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